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Sub-Testing and Programming
In this project, a new monitor system with National 
Instruments equipment needs to be designed to replace the 
current AVL (Anstalt für Verbrennungskraftmaschinen List) 
data acquisition system. The equipment that will replace AVL 
is the CompactRIO and modules which are specialized for 
different signal inputs in the test cell engine. The main 
software of the new monitor system is LabView, a visual 
programming system on the computer. For the whole engine, 





• Finalize master code utilizing all three sub-codes during 
the testing sessions 
• Install all components to the custom electrical box 
shown in Figure 7 and Figure 8 and install box to the 
test cell engine lab.
• After all connections are made, to run full engine and 
record all measurements.
Conclusion 
• Finished pressure, temperature and digital tests.
• Designed a new box to replace AVL one.
• Completed the LabView program for the engine.
Acknowledgements
• Professor Pete Johnson
• Dean Eric Johnson
• Professor Scott Duncan
• Professor Luke Venstrom




• Create LabView codes to test the following components: 
• Thermocouple
• Current Pressure Transducer
• Flow Meter
• Program a master code that holds combines all previous 
testing codes. 
• Research and purchase the necessary modules for the 
CompactRIO and electrical wiring. 
• Design an electrical box for the CompactRIO and organize all 
its electrical wires.
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Fig. 1 (Top) – AVL Data 
Acquisition Box: Placed over 
the test cell engine and collects 
multiple data signals.  Looking 
to place 20 thermocouple, 5 
digital, and 8 pressure signals 
to new National Instruments 
system.  
Fig. 2 (Right) – Diesel Test Cell 
Engine
Flow Meter
To read the flow rate of the flow meter the program was split into two functions; finding the period of the signal and converting the 
frequency to a flow rate. For this code, the LabVIEW FPGA software was used instead of the standard LabVIEW programming software. 
LabVIEW FPGA (Field-programmable gate arrays), provides faster signal readings compared to the standard programming that utilizes 
Scan-Interface settings. To collect the period, it takes the difference between the rising-edges of the signal. For accuracy purposes, a 
delay was added to filter out any noise interference from the flow meter, shown in Figure 5. To convert the signal to a flow rate, a 
separate was made in Scan-Interface mode to make the calculations. The FPGA code can be referenced and select the variable it wants 
to display, shown in Figure 6.
The purpose of sub-testing the individual components is to verify the functionality of each device and test the accuracy of the LabVIEW 
programming. The main targets for the temperature readings from a J-type thermocouple, current pressure transducer, and the flow
meter of the engine. 
Temperature
To measure the temperature, we used a J-type thermocouple and a standard Celsius thermometer and recorded the value of both 
devices and compared the reading between the two. To program for this section was a simple connection of an analog input to an 
indicator that reads back the value of the thermocouple. The thermocouple is a sensor consisting of two metal wires, joined at one end, 
creating a junction that outputs a voltage. The voltage is then converted as a temperature. For the overall program, it will read five J-type 
and fifteen K-type thermocouple readings. 
Current Pressure Transducer
To measure pressure the setup is shown in Figure 3. Due to availability the NI 9205 Voltage Analog Module was used instead of the NI 
9208 Current Module. The modification that was made was inserting a resistance to convert the current from the pressure transducer to 
receive a voltage reading from the module. To verify the results, a comparison was made between the code display and the reading from 
the gauge. 
Fig. 3 – Current Pressure Transducer Wiring Fig. 4 – Current to Pressure Conversion Code 
Fig. 5 – Period Code: FPGA Version
Fig. 6 – Flow Rate Conversion: Scan Interface Mode





24V to 12V 
Converter
Fig. 8 – New Data Acquisition Wire Set-up
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